During the past 6 years we have observed that, in children with the nephrotic syndrome, the urea clearance is not infrequently increased for periods of 1 or more months to 140 per cent or more of the average clearance of normal children of similar age and size. The phenomenon has occurred with the same frequency in both sexes. In a group of 33 nephrotic children all less than 10 years of age who were admitted to the Hospital, we have seen this type of elevation in 14 (or 42 per cent) of the patients. In 6 of the 14 patients the elevation has persisted for a period of at least 6 months; in 1 of our nephrotic children the urea clearance has been consistently elevated to between 200 and 300 per cent of normal for 6 years. These nephrotic children have been found by Farr (1) to show also a degree of lability of the urea clearance not noted in normal adult man (2) or, in our experience and in that of others, in children or adults (3) with decreased urea clearances. When the dietary protein was reduced from the optimum intake of 3 grams per kilo to 1 gram or less, the urea clearance showed a parallel fall. In contrast to our young children, only 2 out of a group of 54 nephrotic adults and children over 10 years of age observed in this Hospital have shown high clearances; these were aged 11 and 18 years.
The mechanism of this high urea clearance in nephrotic children has not been explained. In the present study we have sought to determine whether the increased urea clearance is accompanied by a similar increase in the inulin clearance, which is believed to equal the volume of the glomerular filtrate (4) . We have also determined the ratios of inulin clearance to urea clearance and to creatinine clearance in these patients, and compared them with the same ratios in nephrotic children with diminished urea clearances, and in children who have recovered from acute nephritis Patients studied and experimental procedures followed The patients studied in our experiments were 3 nephrotic children (R. Q., S. G., R. M.) with high urea clearances, 2 nephrotic children (J. C., S. W.) and 1 nephrotic adult (A. C.) with low urea clearances and, as controls with normal renal function, 2 children who had recovered from acute hemorrhagic Bright's disease. Of the 3 patients in the high clearance group, 1, R. M., had a urea clearance consistently elevated to above 140 per cent of normal; the other 2 patients had urea clearances always above 100 per cent of normal and frequently above 140 per cent. All the nephrotic patients exhibited proteinuria and hyperlipemia and had plasma albumin levels below 2.5 grams per 100 cc. Edema had been present previously in each case but was observed only in S. G. at the time of these experiments. Detailed laboratory and clinical data on 4 of these patients (R. Q., S. G., J. C., S. W.) have been published elsewhere (5, 6) . For several months previous to these experiments all of the patients except B. D. and A. C. had been fed a diet which provided 3 grams of protein per kilogram of ideal body weight. The daily intake of sodium chloride was 1 to 1.5 grams.
All tests were performed under fasting conditions; the subjects were kept in bed during the clearance periods. Preceding * In these experiments, whole blood and urine were analyzed for urea-plus-ammonia nitrogen by the gasometric hypobromite method. The use of the hypobromite method in analyzing whole blood and urine has been demonstrated in our high-clearance patients to furnish whole blood clearance results not deviating by more than 10 per cent from simultaneous plasma clearance determinations in which plasma and urine were analyzed by the urease method.. Hence It To obtain " V," which is the urine flow per minute per 1.73 square meters of body surface, the observed urine flow has been multiplied by the " V factor," which is the ratio of 1.73 to the subject's surface area in square meters, determined from his age and height (15) .
Casein hydrolysate,2 prepared as a 10 per cent solution (6, 7) was given intravenously on at least one occasion to each of the low-clearance patients, and to S. G. in the high-clearance group. The amino acid mixture was given after 1 or 2 periods of simultaneous determination of inulin, urea, and creatinine clearances, and all clearances were again determined during 1 or 2 subsequent periods. The quantities of casein hydrolysate given to each patient are shown in Tables I and II. ANALYTICAL METHODS Urea-plus-ammonia nitrogen in whole blood and urine was determined in some experiments by the hypobromite gasometric method of Van Slyke and Kugel (8); the experiments in which this method was used are indicated by an asterisk in Tables I and II. In the remainder plasma and urine urea nitrogen were determined by the gasometric urease method of Van Slyke (9) .
2Furnished through the generosity of Mead Johnson and Co., Evansville, Indiana.
Creatinine was determined with the Summerson (10) photoelectric colorimeter by the method of Folin and Wu as modified by Miller and Winkler (11) . The plasma values of the 2 control patients were corrected for noncreatinine chromogen by the specific enzymatic method of Miller and Dubos (12) . In the high-clearance group the "endogenous" plasma chromogen levels were so low as to make accurate determination of non-creatinine chromogen impossible; indeed, in the case of R. M. there was no Jaffe reaction demonstrable in the plasma filtrate. In the single low-clearance patient (J. C.) in which it was determined, the non-creatinine chromogen was less than 10 per cent of the total chromogenic substance of the plasma; no corrections have been applied to the plasma values of the low-clearance group.
Plasma and urinary inulin were determined by the technique described by Alving, Rubin and Miller (13) (15) , makes the clearance formula give the same normal values for infants and children as for adults (15, 16) . The surface area used in the calculation is estimated from the height and age of the child, as described by McIntosh et al. (15) .
When the urine volume is above 2 cc. per minute per 1.73 square meters of body area, the urea clearance in man is independent of volume change; hence, urea clearances with V above 2 cc. have been termed " maximum " t Creatinine 4 grams given by mouth during this period.
and " exogenous " those which were determined after the blood creatinine content was increased by the feeding of creatinine. The values for the plasma concentrations of inulin and creatinine, in experiments where these substances were administered, were estimated for the midpoint of each period by interpolation on a graph, plasma concentration being plotted arithmetically against time.
In each instance, the reported values for the inulin clearances were estimated from data obtained while the plasma level of inulin was falling; calculations of exogenous creatinine clearances were likewise made from data obclearances (14) . When V is between 0.5 and 2 cc., the urea clearance has been found to vary as the square root of the urine volume (14) . Hence, for volumes within this range, the maximum urea clearance is calculated as (4, 15, 16, 17) . In the lowclearance group all three clearances were depressed. The consistency of the results in each group is best demonstrated by the ratio of urea clearance to inulin clearance, which is also shown in Tables I, II , and III. The use of the ratio for comparative purposes compensates in part for divergencies in calculated results due to incomplete voiding of urine.
J. C. (Table II) failed to excrete ingested water during the experiment of March 7. An abrupt drop in clearances occurred during the experiment. Soon after the close of Period 8 the patient manifested a generalized convulsion which we believe was a result of water retention.
Administration of casein hydrolysate The intravenous administration of casein hydrolysate to low-clearance patients was not followed by a rise in the clearance values. When it was given to S. G. he developed a severe chill and hyperpyrexia, with the diverse effects on the clearances noted in Table I . He had tolerated similar injections without reactions during the preceding 6 months.
DISCUSSION
High clearance and glomerular filtration Our patients with high urea clearances showed similarly high inulin clearances. Therefore, if we assume with Chasis and Smith (18) that the inulin clearance is an accurate index of glomerular filtration, we may conclude that in our patients the rate of formation of glomerular filtrate was abnormally rapid.
The question remains, whether the doubling of the rate of glomerular filtration was due (1) to doubling of the renal blood flow, with a normal filtration fraction of about 20 per cent (4, 19); (2) to a doubling of the filtered fraction of the plasma water, with a concomitant rise in the " extraction percentage " (19) of inulin and urea; or (3) to a combination of both mechanisms. One might expect that the hypoproteinemia of nephrosis, with resultant decrease in plasma oncotic pressure, would induce glomerular filtration of an increased fraction of the plasma water. We have, however, been unable to find any consistent correlation between low plasma albumin and high urea clearance, since we have observed the high clearance to persist long after normal plasma protein concentration has been regained. It appears, therefore, that some cause more dominant than hypoproteinemia is chiefly responsible.4
Tubular excretion of creatinine We have estimated the relative output of creatinine by glomerular filtration and tubular excretion on the assumption that the inulin clearance measured glomerular filtration. From the data of each experiment the rate of total creatinine excretion and the rate of filtration of creatinine (inulin clearance X plasma creatinine concentration) were calculated as mgm. per minute per 1.73 square meters of body surface and plotted for each period against the plasma creatinine concentration for that period. The periods both with and without creatinine feeding were included. With uniformity the curves obtained approximated straight lines, both for observed total creatinine excretion and for estimated glomerular filtration, at plasma levels up to 10 mgm. per 100 The values for plasma creatinine clearance used in formula a and inulin clearance used in formula b are the means of the determinations in each subject. 4 There is one type of control that our data lack, ziz., the estimation of urea clearances on entirely normal children placed on the same regime of diet (salt poor, 3 grams of protein per kilo) and activity as our patients. The results of the calculations are given in Table IV. They indicate that the estimated tubular excretion of creatinine in the 3 groups parallels glomerular filtration, the mean tubular excretion of the high-clearance group being 12.9 mgm. per minute and that of the low-clearance group 0.6 mgm., compared with 4.2 mgm. for the controls. 
